Alterations of local cerebral glucose utilization during chronic dehydration in rats.
The quantitative autoradiographic deoxyglucose method was used to study changes in local cerebral glucose utilization in conscious dehydrated rats. Animals were either given saline to drink or were deprived of water for 5 days. Saline ingestion did not alter the rates of glucose metabolism in any brain region when compared to the rates of glucose metabolism in animals which had free access to water. Glucose utilization was increased by 140%, however, in the pituitary neural lobe. Water deprivation produced both increases and decreases in glucose metabolism, depending on the particular structure. In 20 of 44 brain structures analyzed, there were significant decreases from -18 to -34% in glucose utilization. Four forebrain structures, the subfornical organ, septal triangular nucleus, and hypothalamic paraventricular and supraoptic nuclei, had increases in glucose utilization of 30-73%. The rate of glucose utilization in the pituitary neural lobe was increased by 367% in water-deprived rats. The results demonstrate that metabolic activity is stimulated in some, but not all, of the structures participating in fluid regulation during an intense thirst challenge. Many brain regions have depressed metabolism in chronic severe dehydration.